
218 Treatment of Severe Hoemorrl~age. 

in their gardens at Glasnevin, 1808, published (or intended 
to do so) a Treatise on the Indigenous Grasses and Plants 
of Ireland, giving Latin and English names, also their 
generic and specific names in the Irish language, and common 
Irish names. The work was to contain the primitive use of 
each plant for 400 years past as recorded in the native 
language of the country.--( The Librarian, 1808). 

ART. IX.--The Treatment of Severe ttcemo~rhage by tlle 
Infusion of normal Saline Solution, as practised in tile 
Rotunda ttospital, a By JOHN H. GL~m~, M.D. ; Ex- 
Senior Assistant Master, Rotunda Hospital. 

IT is my privilege, through the courtesy of Dr. Smyly, 
Master of the Rotunda Hospital, to bring before you sQme 
cases illustrating the treatment of severe hmmorrhage by 
the infusion of normal saline solution. 

During my four years' residence I had the opportunity of 
seeing four out of the five methods usually employed, 
namely : - -  

1. 1V[unchmeyer's intra-conneetive-tissue injection. 
2. Ponfick's intra-peritoneal infusion. 
3. Rectal injection. 
4. Intravenous infusion. 
5. Intra-arterial infusion (a) centripetal (b) centrifugal. 

The latter method I have not seen. 
Munchmeyer's method is, I think, the least useful, but 

the massage, which is part of the technique, is most important, 
especially when applied to the abdominal walls, as the large 
reserve of blood held by the abdominal veins is thus encour- 
aged to ttow towards the heart. Intra-peritoneal infusion 
was employed in several laparotomies, leaving three or four 
pints of saline solution (1 drachm to 1 pint) in the peritoneal 
cavity with markedly good results ; the patients suffered from 
exceedingly slight shock, considering their loss of blood, and 
rapidly recovered; great thirst was a noticeable feature, but 
the cases, taken as a whole, were so favourable that I certainly 
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would employ it should I meet with similar indications, and 
this notwithstanding my firm adherence to the dry method. 

We have not employed direct injection with the special 
curved syringe, as the danger of wounding the under-lying 
intestine is too great, though the likelihood of peritonitis 
following has without doubt been exaggerated. 

Rectal injection has its principal advantage in that it can 
be employed at the will of the operator any time during an 
operation; that absorption takes place even during profound 
narcosis may be inferred from our experience of ether 
administered per rectum. 

These methods, though useful, have in no degree the value 
of the two following--intra-venous and intra-arterial infu- 
s i on -a t  least so far as the immediate treatment of profuse 
hmmorrhage is concerned. 

Theoretically, transfusion of blood is the best method; 
statistics have on the whole been favourable, for in a total of 
243 cases 46"9 per cent. terminated in complete recovery, 
and 14 per cent. were followed by temporary benefit. Of 
course an accurate sifting of these is quite impracticable, as 
it would be impossible to estimate the probable duration 
of life, supposing transfusion had not been employed. I 
merely quote these because of the prevalent opinion that 
tranfusion of blood was a failure, whereas the very contrary 
was the ~se,  but the difficulties attending its performance led 
to its general abandonment, except in hospitals. Whether 
infusion of arterial blood will prove better than the intra- 
venous infusion of normal saline solution must be left to the 
future. We know that blood excels saline fluid on nutritive 
grounds, but the dynamic effect of the operation being that 
generally required to restore suspended animation, saline 
fluid will usually be found sufficient. Of late years the 
advocates of normal saline solution go so far as to state that 
infusion of blood is absolutely harmful. 

In the lectures delivered in the Royal College of Surgeons, 
England, in 1889, on Transfusion, William Hunter deals at 
length, both from an experimental and physiological point of 
view, with the dangers of, and objections to, transfusion of 
blood, whether by the direct method or after defibrination, or 
after admixture with phosphate of sodium according to the 
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method of Braxton Hicks. He sums up thus--"  Any advan- 
tages that transfusion of red corpuscles may have over simple 
saline injections are counter-balanced by the dangers attend- 
ing the simultaneous injection of the white. In the case of 
defibrinated blood, the latter so preponderate that transfusion 
of defibrinated blood is an operation not only dangerous in 
itself, but one whose practical value by no means serves to 
compensate the additional risks run in carrying it out." 

This method was first suggested in England by Sir Spencer 
Wells. Landerer and Bisehoff in Germany; Jennings, 
Arbuthnot Lane, and Herbert Speneer in England were its 
pioneers. 

Goltz first showed that death from hmmorrhage lies in loss of 
fluid and incomplete filling of heart, not the loss of corpuscles 
or h~emoglobin, and that as long as the blood can be kept 
moving by injection of fluid life can be saved. 

For years this method has been well known to experimental. 
pathologists and workers in physiology, and it has been a 
constant practice to thus resuscitate animals exhausted by 
loss of blood, but only since 1881 has it been successfully 
applied to mau. I purposely exclude the well-known experi- 
ments on cholera patients in 1848. 

Technique.--In the following cases 1 employed the trans- 
fusion apparatus made by Collin, of Paris (Fig. 1), and found 
it admirable and easy to work. At the same time I feel the 
strong point of this method lies in the extreme simplicity of the 
whole proceeding, requiring no special complicated apparatus 
(which is probably out of order when required), but merely 
one which can be extemporised in any house, however remote 
from instrument makers--a clean jug, a piece of India-rubber 
tubing and a cannula (a watch-key will answer admirably) 
are all that one requires. The skin over the bend of the 
elbow having been carefully washed with hot water and soap, 
is disinfected with alcohol and corrosive sublimate, a turn of 
bandage is put on above the elbow to render the veins more 
prominent, ar~ incision, one inch or more in length is made 
along the course of the medianobasilio or median-cephalic 
vein--preferably the former as it is usually larger, and though 
it lies over the brachial artery it is separated from it by the 
semi-lunar fascia of the biceps. The vein is dissected up for 
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half an inch, and a double ligature passed beneath; the loop 
is cut, and the lower or distal ligature tied. A single knot 
is now tied on the proximal ligature, and the apparatus being 
ready a transverse cut is made in the vein, the cannula inserted 
and the upper ligature tightened upon it. The cannula should 
have a groove upon it to prevent slipping. After the infusion 
the cannula is withdrawn, the ligature tightened, a second 
knot applied, the vein cut between the two ligatures, and art 
aseptic pad put over the wound. I t  is a question of opinion 
whether it is advisable to ligate the vein or not ; in my cases 
we did so. 

Fig. 1. 

TRANSFUSION DU SANG. 

Transfuseur du sang de Collln, avec lequel U est impossible d'inject~r de l'a~r 
dans les veines.--Un flotteur plus 16get que le sang et plus lourd que Pair 
reste au-dessus du tube de dSpense et s'oppose au passage de Pair, qui 
s'~chappe toujours, quoi qu'on fasse, par l'orifice supgrieur.--La manoeuvre 
consiste ~ tirer et pousser le piston doucement. Le tube de cristal contient 
10 gr. de sang. 

Several important questions now arise : - -What  should the 
rateof injection be ? 1)anum gives three ounces per minute 
as the maximum to inject; slowly and regularly is generally 
the most important matter  in the operation. The dangers 
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of neglecting this very important point are--over-filling of the 
heart, sanguineous cedema of the lungs, hmmorrhagic exuda- 
tions into the intestines, injections of the capillaries--espe- 
cially of the intestinal mucous membrane, and more rarely 
those of the stomach--fever, shiverings. These complica- 
tions are explained by the effect of the alternate weakening 
or paralysis of the heart, and its vigorous action after the 
infusions. 

What should the temperature of the saline solution be ? 
About 102"2 ~ as it is put into the apparatus ; this allows for 
cooling down to blood-heat in passing through. 

As regards the quantity to be injected each individual 
case has its own requirements; certainly we ought to go on 
until a slowing of the pulse with an increase of volume is 
noticeable. I shall only remind you that an increase of 
blood to the extent of four-fifths of the normal amount can be 
borne without injury to the individual into whom it is 
injected; later writers favour large quantities: Horrocks 
used two to six pints, Herbert Spencer a pint and a half to 
two pints, Bernard Pitts two to eight or ten pints, while in 
our cases eight was the maximum. Alcohol added has no 
advantage. 

Arterial infusion is in its infancy, but I believe will yet 
become a recognised operation in severe cases. That fatal 
cases have occurred during venous infusion is undoubtedly 
true, though to no serious extent. These Landois explains in 
the following manner : - -"  After a severe loss of blood the 
circulation is slowed, the difference in pressure between 
arteries and veins becomes smaller. In the highest degree 
of anaemia only tiny, slowly circulating streams of blood 
passing through its capillaries keep up the excitability of the 
medulla oblongata. If  a larger quantity of blood is conducted 
in a short time through a vein, then there occurs first of all, 
along with increase of pressure, a stasis of blood in the large 
venous trunks, and feebly acting right side of the heart. 
Thus, though it be but for a few seconds, a further interrup- 
tion of the circulation may take place in the medulla 
oblongata, which, with the already extremely limited nutri- 
tion of this organ, may be enough to entirely stop its 
function." In these circumstances Landois recommends 
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arterial, and especially centripetal arterial, infusion first 
advocated by Hueter. 

The radial artery is selected, the cannula directed towards 
the aorta; on infusing the valves close. The blood at the 
commencement of the aorta being thus placed under high 
pressure escapes into the side branches, and flows through the 
carotids and subclavians to the medulla oblongata, to which 
it brings immediate help. In order that blood may not 
press into the branches of the descending aorta ~n~too great 
quantity both femorals should be compressed, and moderate 
pressure applied to the abdomen. This method has certain 
disadvantages--namely, enfeeblement of cardiac muscle, 
noticed by diminution of heart's activity during injection, 
and greater penetrability of the pulmonary vessels ; but, on 
the other hand, when arterial infusion is made from the aorta 
the capillaries act as a perfect filter, at the same time levelling 
the temperature. I f  too great a pressure is employed rupture 
of these delicate vessels ensues, with swelling of the hand 
and h~emorrhage. 

The loss of an artery is not worth speaking about, as only 
in grave cases is the operation justifiable. One other point 
is worthy of notice--in profoundly anaemic fat patients it is 
difficult to find a vein suitable--a case in point my friend 
and colleague, Dr. Tweedy, and myself met with. I now 
regret not having opened the radial artery. 

I therefore sum up by thinking that one or other of these 
methods should be employed in cases of severe hmmorrhage, 
which must be decided by the special case. I would especially 
sound a note of warning against being in a hurry to employ 
it in post partum hsemorrhage; but in cases where bleeding 
points have been secured I believe we have a method which 
will save many lives in days to come. 

CASE I.--M. ~I'C., aged thirty-nine. Primapara. Had been 
four days in labour before admission. An unsuccessful attempt to 
deliver with forceps had been made by a practitioner outside ; she 
was admitted in a state of collapse. The pelvis was deformed and 
the head freely movable above the brim. Cervix was torn and 
hanging down into the vagina by a narrow pedicle~ there was 
profuse h~morrhage~ and her condition so grave, delivery was 
postponed, the vagina being plugged and every effort made to 
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stimulate her. During the night the head moulded and passed the 
brim and no difficulty was experienced delivering her with forceps, 
a dead child with a fractured skull being extracted ; the placenta 
was adherent, and was removed by hand, the patient was in a very 
exsanguine coudition~ andfive pints of saline solution were infused 
into the right median-cephalic vein ; after a pint the pulse could be 
faintly felt, and when it became sufficiently full the infusion was 
discontinued, the colour also returned to her cheeks, and we had 
hopes of her recovery, but to our disappointment five hours after 
she sank and died. With our further experience we should now 
infuse a second time on seeing symptoms of collapse setting ia. 

CASE II .mMiss B., aged thirty-eight, admitted to the Auxiliary 
August 7, 1893. Operation, September 12, 1893. Total hyste- 
rectomy by the combined method was performed by Dr. Smyly. 
The operation was rendered especially difficult by numerous 
adhesions to the omentum and intestines, and she lost much blood, 
was collapsed and pulseless. Four pints of saline solution were 
infused, and she made a good recovery, rapidly gaining strength. 
The only feature here I would call atteution to was the increased 
u~inary secretion which I remarked in several of the other cases. 

CxsE I I I . - - L .  M~G., aged twenty-six. Symphysiotomy. Opera- 
tion is described in the Society's Transactions for this year. She 
suffered from traumatic post partum h~morrhage. Eight pints of 
saline solution were infused~ and she rallied well. The temperature 
rose on the fourth day. A puerperal ulcer developed, involving the 
whole vagina, and she died on the twelfth day. I think I may 
fairly claim this as a success, so far as infusion is concerned. 

CASk 1V.--Mrs. H., aged thirty. Ovarian tumour. Operation, 
September 28, 1893. The operation was one of considerable 
difficulty--dense adhesions, general oozing, slipping of one of the liga. 
tures with retraction of the ovarian artery, and the formation of a 
h~matoma behind the peritoneum ; this was treated, but great loss 
of blood took place before all was secured. Patient was re-opened 
for fresh h~emorrhage and flushed out with hot water ; the blee~ling 
ceased, and a drainage tube was put in ; patient was very collapsed, 
with a thready pulse of 136. ~even pints of saline solution were 
infused, and the pulse fell to 114, with better volume, while her 
aspect improved. She complained of great thirst. From this o n  

she made a good recovery. 
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CASE V . ~ E .  M'N., aged forty-three (?) Large fibre-cystic 
tumour. Dense adheslons to intestines, especially on the right, 
rendering the tumour immovable ; after separating the adhesions, 
which bled freely, the tumour was removed, and all bleeding points 
secured, this not before much blood had been lost. ~evenl~ints 
were now infused. She made a good recovery. 

CASE VI . ~ A.  C., aged thirty-three. Double hydrosalpin~. 
Operation, December 28, 1893. Both tubes burst, adhesions were 
exceedingly dense, right broad ligament was tied in five places, the 
left in seven, patient greatly shocked, and was infused with 
saline fluid. She lived for five days after. 

CAsE VI I .~Thi s  was a patient in the last stage of septlc~mia. 
Believing an empirical trial to be permissible, we infused her with 
three pints, but I regret to say with no success. 

Landois has collected 29 cases where fever-free blood was 
injected into septicemic or py~emic pa t i en t s~24  unfavourable, 
1 doubtful, 4 favourable. 

THE A~ERICAI~" ELECTRO-THERAPEUTIC ASSOCIATION. 

WE are requested to announce that the t~ American Electro-Thera- 
peutic Association" will hold its Fifth Annual Meeting at the 
College of Physicians and Surgeons of Ontario, in Toronto, on 
Tuesday, Wednesday and Thursday, September 3rd, 4th, and 
5th, 1895. Dr. A. Lapthorn Smith, President ; Dr. Emil Heuel, 
Secretary, 352 Willis Avenue, New York City, U.S.A. 

DIABETIC DIET. 

HEINRICH .STERN, M.D., considers (Medical News, Philadelphia, 
I.XVI., 23) that the tubercles o~ the roo/s of the pea-nat (Arachis 
Lypog~, also known as the earth-nut, or ground-nut), when 
deprived of their oil, form ~ meal which is a first-rate food in 
diabetes; it  has the further advantage of being very chea~. The 
author conoludes : - - "  If we accept the theories advanced by 
modern investigators iu the dietetic treatment of diabetes 
mellitus, that a suitable and wholesome diabetic food must be 
easily digestible, abundant in fatty au~ nitrogenous, an~ deft- 
cie~t in sa~harine ~ starchy substances, we h~ve to consider 
pea-nut flour a rational aud logical food-stuff." 
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